The international comparison of radioactivity measurements of 133 Ba (APMP.RI(II)-K2.Ba-133) was carried out within the framework of the Asia-Pacific Metrology Programme (APMP). In total, ten institutes took part in the comparison, and five institutes undertook absolute measurements. Nine of the results agreed with each other within their specified uncertainties. The source from the same radioactive solution that was used in the comparison was sent to the BIPM/SIR in order to link this regional comparison to the BIPM key comparison reference value (KCRV). The degrees of equivalence between the APMP comparison and the other measurements for 133 Ba are presented.
Introduction
The regional key comparison of 133 Ba was discussed at the 5th meeting of APMP/TCRI in Korea, and registered as the official RMO key comparison, APMP.RI(II)-K2.Ba-133. The coordinating laboratory was the NMIJ/AIST. Ten institutes took part in the comparison. The radioactive sources were sent in February to April 2006 to the all participants. All of the ten institutes measured with their own methods and reported to the coordinating laboratory. Nine of the ten results agreed with each other within their specified uncertainties. The source from the same radioactive solution was also sent to the BIPM/SIR [1] in order to link the results of this regional comparison to the BIPM key comparison reference value (KCRV).
Source preparation
The original solution of 133 Ba was provided by Ritverc GmbH, with the chemical form of BaCl2, and approximate specific activity of 37 MBq/g. After a quick activity measurement and impurity check, the original solution was diluted to be approximately 1.8 MBq/g by adding 0.1 N HCl with 50 μg/g of BaCl2 carrier. The diluted solution was then transferred into the NMIJ standard ampoules and also into the BIPM/NIST type ampoule. The solution in NMIJ type ampoules was sent to all the participants. The solution in BIPM/NIST type ampoule was sent to the BIPM/SIR. All these ampoules were measured in the NMIJ ionization chambers before shipping, and the standard deviation of specific output current (pA/g) was within 0.015 %. Ampoule numbers, mass and the institutes where the solutions were sent are listed in table 1. Fig. 1 , to which this data will be linked by using the Ae value of NMIJ (Pilot laboratory) of 44.030 (100) MBq [2] . The uncertainty budgets of each institute are listed in table 4. The ANSTO, BARC and the OAP measured the activity using a 4π ionization chamber to detect gamma rays. The INST measurements used both a 4π ionization chamber for gamma rays and a liquid scintillation counter with the efficiency tracer technique.
The PTKMR measured the activity using a Ge(HP) gamma-ray spectrometer. The NMISA used a two-phototube LS detector for an e,X-counter and made coincidence measurements with a NaI(Tl) scintillation γ-counter [3] . The INER, NIM and the NMIJ measured the activity using a proportional counter for an e,Xcounter and made coincidence measurements with a NaI(Tl) scintillation γ-counter. The KRISS measured the activity using a pressurized proportional counter for an e,Xcounter and made coincidence measurements with a NaI(Tl) scintillation γ-counter. The NIM also measured the activity using a liquid scintillation counter with the CIEMAT/NIST method (CN2003) with 54 Mn used as a tracer.
The NMISA identified, using gamma-ray spectroscopy with a NaI(Tl) detector, that Cs-134 was negligible as an impurity, if present at all. The INER reported that 4.5E-5 Bq/Bq (ratio to Ba-133) of Cs-134 was identified as an impurity by gamma-ray spectroscopy using a Ge(HP) detector. The NIM reported that less than 1E-6 Bq/Bq (ratio to Ba-133) of Ba-131 and Ba-134 was identified as an impurity by gamma-ray spectroscopy using a Ge(HP) detector. The reported concentrations were all negligible. *2) Uncertainty of measurement using the liquid scintillation counter *3) Uncertainty of measurement using the coincidence counting method *4) Uncertainty of measurement using the liquid scintillation counter *5) Random components of counting and weighing are included in the extrapolation of efficiency.
6/11
7/11 5
Degrees of equivalence
The results (A/m)i for the laboratories that are participants in the CIPM MRA are linked to the SIR through the measurement in the SIR of an ampoule of the same solution standardized by the NMIJ. The link is made using a normalization ratio deduced from the NMIJ value in 
The results of the links are given in Table 5 with the degrees of equivalence in Table 6 . A graphical presentation of the degrees of equivalence with the KCRV is shown in Figure 2 
Conclusion
In conclusion, the APMP key comparison of APMP.RI(II)-K2.Ba-133 radionuclide activity measurements was completed successfully. In total, ten institutes from two different regional metrology organizations participated, and most of the results agreed with each other within their specified uncertainties.
This regional comparison has enabled the ANSTO, KRISS and the NMISA to update their previous results for this radionuclide and four other NMIs to have a first measurement recorded in the KCDB. The degrees of equivalence between the APMP comparison and other measurements for 133 Ba are presented.
